F. B. HUNTER 2,427,787

SEAL FOR PISTONS AND THE LIKE

Sept. 23, 1947.

Filed Aug. 31, 1944

Jrwentor

L ronk B . Hurter ;

/

INNZZ




Patented Sept. 23, 1947

2,427,187

UNITED STATES PATENT OFFICE

- 2,421,78%
SEAL FOR PISTONS AND THE LIKE
Frank B. Hunter, La Canada, Calif., assignoer to

Adel Precision Product:

California

s Corp., a corporation of

Application August 31, 1944, Serial No. 552,082
(CL 309-—23)

6 Claims.
1

This invention relates to a sealing or packing
means for pistons and like members especially
the piston-like components of high pressure hy-
draulic systems as used in aircraft. .

The primary object of this invention is to pro-
vide a sealing or packing means which will ef-
fect and maintain over long periods of time and
under extremely high pressures as well as under
extremely high and low temperatures, a reliable
leak-proof seal for a piston-like member without
imposing an objectionable friction load on and

‘impairing the operation of the piston-like mem-
ber or causing undue wear of the elements of the
seal and frequent replacement thereof.

Another object of this invention is to provide

" @ sealing means of the character described which
is readily and advantageously applicable to relief
valves in high pressure hydraulic systems and to
poppet and other valves for such systems as well
as to pistons and piston-like valves, shuttle
valves and the like, to increase the efficiency and
assure a reliable operation thereof without lag
or sluggish response which sometimes occurs as
a result of excessive friction load caused by seal-
ing means as heretofore used. -

It should be noted that where a sealing ring
of elastic rubber or like material is used, as is
highly desirable, as a part of a seal of the type
to which the present invention relates, it must
be comparatively soft in order to function prop-
erly at extremely low temperatures, and when
such g ring is subjected to high pressures it will
extrude or “flow”’ between the piston-like mem-
ber and the wall of the bore or cylinder in which
sald member operates and thus become damaged
or worn to the extent that the sealing action
thereof is impaired. The present invention con-
templates the use of this type of rubber sealing
ring together with means which will prevent such
extrusion pf “ffow” and consequent wear and
damage as hereinabove stated and. assure a reli-
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able seal under high and low temperatures as -

well as under extremely high pressures,

A further object of my invention is to provide
composite sealing means such as described which
includes coacting compressible and annular seal-
ing members of a particular construction seated
in a common groove of a piston-like member
which groove is of a particular cross section in
order to coact with the sealing members so that
they will be compressed and the material thereof
caused to “flow” or be displaced into effecting
sealing contact with walls of the groove and the
wall of the bore or cylinder in which the piston-
like member is operated, without being bodily
displaced to such an extent as would set up an
objectionable friction load on the piston-like
member and possibly impair its operation as well
as cause undue wear of the sealing members.

A further object is to provide g composite seal-
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ing assembly adapted to be mounted in g groove
of a piston-like member and which includes a
sealing ring of soft elastic rubber or like material
and a compressible gasket of leather or the like
constructed and arranged so that under high
fluid pressures the ring and gasket will be com-
pressed and coact so as to have a controlled seal-
ing contact with one another, with walls of the
groove and the wall of the bore or cylinder for
the piston-like member, the gasket having the
additional function of restricting and controlling
the displacement or “flow” of the soft material
to the ring to confine it to the groove and prevent
damage of the ring as well as being itself con-
trolled as to displacement of its material by
means of said ring in coaction with the side wall
of the groove against which the gasket abuts,

With the foregoing objects in view, together
with such other objects and advantages as may
subsequently appear, the invention resides in the
parts and in the combination, construction and
arrangement of parts hereinafter described and
claimed, and illustrated by way of example in
the accompanying drawing, in which:

Fig, 1 is a sectional view of a piston and cylin-
der assembly showing the piston equipped with
a seal embodying my invention.

Fig. 2 is an enlarged fragmentary sectional
view showing the action of the sealing means
when under pressure and in sealing position.

Fig. 3 is a fragmentary vertical sectional view
partly in elevation of a relief valve member
wherein the valve member is equipped with a
modified form of sealing means embodying my
invention, '

Referring more specifically to the drawings
it is seen that my invention as shown in Figs. 1
and 2 is embodied in a. piston 5§ reciprocably
mounted in a cylinder 6 and subjected to fluid
pressure at opposite ends.

In accordance with my invention g seal-re-
ceiving groove T is formed in the piston in the
usual manner except that the side walls 8 and 9
of the groove converge from the bottom wall 10
toward the open side of the groove. 'The com-
posite compressible seal of my invention is
mounted in the groove.T and is constructed and

- arranged so that in coaction with the converging

50

b5

0

side walls 8 and 9 the material of the seal is
caused to “flow” or be displaced into effective
sealing contact with the walls of the cylinder
and groove without causing a bodily outward
movement of the seal toward the cylinder wall.
This arrangement also prevents the material of
the seal when under high pressures from “flow-
ing” between the piston and the cylinder and
becoming readily abraded, worn and damaged.
As shown in Figs. 1 and 2 one form of com-
posite sealing means embodying my invention in-
cludes a soft rubber or soft synthetic rubber ring
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{1 of substantially circular cross section mounted
in the groove 1 between annular gaskets 12 and
13 of leather or like compressible material, which
gaskets are of substantially rectangular cross sec-
tion, relatively thick and lie against the converg-
ing side walls 8 and 9. The arrangement is such
that the sealing ring and sealing gaskets normal-
ly appear as in Fig, 1 and in the right half of
Fig. 2, with the inner peripheries of the gaskets
substantially abutting the bottom wall 10 of the
groove and the outer peripheries of the gaskets
disposed for contact with the cylinder 6. The
inner and outer peripheries of the sealing ring | [
are normally in sealing contact with the bottom
wall 10 of the groove and cylinder 6.

With reference to Fig. 2 it is seen that the ring
normally contacts the bottom 10 of the groove 1
as well as the opposed faces of the gaskets 12 and
13. The gasket 13 is shown in its normal position
but with an exaggerated clearance from the wall
of the cylinder, to indicate how the pressure of
fluid from the ends of the piston will gain access
to and act upon the ring and gaskets. .

Assuming that high pressure fluid is effective
against gasket 13 from the direction indicated by
the arrow A, this being from the right end of
the cylinder as shown in Figs. 1 and 2, then the
behavior or action of the ring 11 and gasket { 2
is as indicated by the full line showing thereof
in Fig. 2. Under high pressure applied as next
above stated the soft rubber ring 11 “flattens”
out against the inner face of the gasket and
against the bottom 10 of the groove and the wall
of the cylinder respectively. Due to the ring hav-
ing a circular cross section and therefore present-
ing less material nearer to the bottom of the
groove and nearer to the entrance of the groove,
and having its greatest diameter extended mid-
way of the bottom wall and the entrance of the
groove, said ring under such pressure will take
a convex formation on the surfaces thereof op-
posed to the two gaskets. Consequently the com-
pressible gasket {2 is depressed and formed with
a concavity between its inner and outer periph-
eries and forces are applied thereto by the ring
il in the directions indicated by the arrows B
in Fig. 2. These forces tend to move the gas-
ket bodily but inasmuch as the side wall 8 con-
verges toward the open side of the groove 1,
said forces cause the material of the gasket to
be displaced without bodily movement, whereby
the inner and outer peripheries thereof are forced
into “controlled” sealing contact with the bot-
tom wall 10 and the wall of the cylinder 6 re-
spectively, while the outer face of the gasket is
forced into sealing contact with the side wall 8.
At the same time the convex surface of the ring
1 seats on and seals the entire inner face of the
gasket 12 and due to this convex surface fitting
closely into the then concaved surface of the gas-
ket there is provided a coaction between the gas-
ket and ring to control the displacement of the
ring, and gasket as well, axially of the groove.
This results in an effective sealing contact of the
gasket 12 and ring {1 against the wall of the cyl-
inder without imposing a high friction load on
the piston.

When the initial pressure is applied to the gas-
ket 12 by the ring 11 under the high fluid pres-
sure as aforesaid, the material of the gasket is
displaced into contact with the wall of the cyl-
inder before the material of the ring between the
center of the ring and the wall of the cylinder
will have been compressed and extruded to the
corner space where the inner edge of the outer
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periphery of the ring contacts the cylinder wall,
thereby preventing “flow” or extrusion of the
ring 11 between the outer periphery of the gas-
ket 6 and the cylinder wall, in other words posi-
tively confining the ring 11 to the groove 7 proper
while permitting the aforesaid controlled sealing
contact of the ring with the cylinder wall as clear-
ly indicated in Fig. 2. Thus it is seen that the
gasket 12 acts both as a sealing medium and as
an extrusion preventing guard for the soft sealing
ring 11, which latter as hereinbefore stated be-
comes almost fluid under extremely high pressures
but must of necessity be comparatively soft in
order to function properly at extremely low tem-
peratures.

When pressure is applied from the opposite di-
rection (from the left end of the piston as shown
in Figs. 1 and 2) the gasket {2 -allows the pres-
sure to be effective against ring 1 and gasket 13
which then operate in the same manner as when
pressure is applied from the left end of the cyl-
inder.

A modified form of the invention shown in Fig.
3, is applied to a piston-like relief valve such as
forms the subject matter of my pending applica-
tions Ser. No. 525,270 and 525,271 both filed on
March 6, 1944, In this arrangement, as the pres-
sure is applied against the valve {4 in one direc-
tion only, it is provided with a groove 15 having
only one side wall {6 converging toward the open
side of the groove, the other side wall {7 being
at right angles to the bottom wall I8 of the groove.
In this arrangement a single rubber sealing ring
19 of circular cross section and one flat leather
or similar gasket are employed, the gasket being
interposed between the ring and the convergent
side wall 16 of the groove. Under high pressure
the rubber ring “flows” and is compressed against
the bottom of the groove, the gasket 20 and the
wall 21 of the bore in which the valve is mounted
thereby causing the material of the gasket to
flow radially without causing any bodily move-
ment of the gasket such as would set up too great
a friction load on the valve. Moreover the gasket
20 prevents such “flow” of the rubber ring be-
tween the valve and the bore wall 21 as would
cause abrasion and damaging wear of the seal-
ing ring. It will be apparent that in this use of
the invention it operates as a static seal so long
as the pressure does not exceed the limit at which
the valve opens, and that, therefore, its useful-
ness is not limited to a seal between parts hav-
ing relative movement.

It is now apparent that with a soft rubber or
soft synthetic rubber ring mounted in a ring
groove, which latter has a side wall or both side
walls converging toward the entrance of the
groove, in combination with sealing gaskets, as
shown in Figs. 1 and 2 or a single gasket as
shown in Fig. 3, there is provided a most efficient
high pressute seal for a piston-like member, and
which will have a comparatively long life under
extremely high pressures as well as under ex-
tremely low and extremely high temperatures.
This provision for effective sealing under ex-
treme temperatures and pressures is particularly
important in high pressure hydraulic systems
for aircraft which are subjected to extreme
changes in temperature in flying into and out of
the sub-stratosphere.

While I have shown and described a specific
embodiment of my invention I do not limit myself
to the exact details of construction set forth, and
the invention embraces such changes, modifica-
tions and equivalents of the parts and their for-
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mation and arrangement as come wlthln the pur-
view of the appended claims

I claim:

1. In a sealing means, a piston-like member
adapted to have a working fit in a cylinder or
bore and having a circumferential seal-receiving
groove therein, a compressible elastic sealing
ring of substantially circular cross section
mounted in said groove, and a compressible an-
nular gasket of substantially rectangular cross
section mounted in said groove so that its inner
periphery contacts the bottom of the groove, its
outer periphery is disposed to contact the wall
of the bore or cylinder in which the piston-like
member is operable, one face thereof contacts
one side wall of the groove and the other face
thereof contacts the sealing ring, said one side
wall being converged toward the entrance of the
groove to resist bodily movement of the gasket
axially of the groove.

2, A piston-like member adapted for a work-

ing fit in a bore or cylinder and having a cir- -

cumferential seal-receiving groove a side wall of
which converges toward the entrance of the
groove, a compressible elastic sealing ring mount-
ed in said groove and being of substantially cir-
cular cross section, and an annular compressible
gasket mounted in sald groove so as to seat
against said converging side wall with its inner
periphery in contact with the bottom of the

groove and its outer periphery extended from said-

groove for contact with the wall of the bore or
cylinder in which said piston-like member is oper-
able.

3. A piston-like member adapted to have a
working fit in a bore or cylinder and having &
circumferential seal-receiving groove a side wall
of which converges toward the entrance of the
groove, a compressible elastic sealing ring of
substantially the same cross-sectional diameter
in directions both axially and transversely of the
groove with the inner and outer peripheries
thereof adapted to engage the bottom of the
groove and the wall of the bore or cylinder re-
spectively, and an annular compressible gasket
mounted In said groove so as to seat against
said converging side wall on one face and against
said ring on its other face, with its inner periph-
ery disposed to contact the bottom of the groove
and its outer periphery disposed to contact the
wall of said bore or' cylinder.

4. A piston-like member adapted to have a
working fit in a bore or cylinder and having a
circumferential seal-receiving groove the side
walls of which converge toward the entrance of
the groove, a compressible elastic sealing ring
"mounted in the groove and being of substantially
the same cross-sectional diameter in directions
both axially and transversely of the groove with
its inner and outer peripheries adapted to con-
tact the bottom of the groove and the wall of
the bore or cylinder, respectively, and annular
compressible gaskets interposed between said side
walls and sald sealing ring with their inner
peripheries disposed to contact the bottom of the
groove and their outer peripheries disposed to
contact said wall of said bore or cylinder, said
gaskets acting to prevent flow of the material of
sald ring between the piston-like member and
said wall of said bore or cylinder, sald converg-
ing side walls of the groove acting to restrict the
bodily movement of said gaskets axially of said
groove, sald sealing ring being sub!ecﬁ to com-
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pression by pressure of fluid directed in either
direction against the piston-like member and
operating when compressed to compress one of
sald gaskets to displace the material thereof into

"sealing contact with walls of said groove and said

wall of said bore or cylinder.

5. In a sealing means, a member adapted to
have a working fit in a bore or cylinder which .
is subjected to a high fluid pressure, said mem-
ber having a seal-receiving groove therein, a seal-
ing ring of soft elastic material mounted in said
groove with its inner and outer peripheries in
contact with the bottom of the groove and the
wall of saild bore or cylinder respectively, and
an annular gasket of substantially rectangular
cross section formed of leather or like compressi-
ble material mounted in said groove between a .
side wall of the groove and said ring with the ring
normally contacting the inner face of the gasket .
between the inner and outer peripheries of the
latter, said gasket and ring being constructed
and arranged so that when fluid pressure is ap-
plied to said ring in a direction toward the gasket,
the ring will be distorted and compressed s0 as
to sealingly engage the wall of the bore or cylin-
der and the bottom of said groove while the por-
tion of the ring opposed to the gasket is forced
into sealing contact therewith and depresses and
forms a concavity in said gasket so that the
material of the gasket is displaced into sealing
contact with the bottom of the groove and sald
wall of the cylinder or bore respectively, the
portion of the ring in contact with the groove
being convex when the ring is subject to said
fluid pressure, said side wall being converged
toward the open side of the groove to resist bodily
displacement of said gasket axially of the groove.

6. In a pressure responsive hydraulic seal con-
struction comprising a pair of circular members
disposed with a working fit one within the other,
& circumferential groove in one of said members;
said groove having a side face so inclined to the
surface of said member that the open side of
said groove is of less width than the bottom, a
compressible annular gasket  disposed in said
groove adjacent said inclined face; said gasket
having opposed side faces parallel to the inclined
face of said groove and having an edge face .
adjacent the other member disposed parallel to .
and in engagement with the face of said other
member, and a sealing ring of resilient material
disposed in said groove on the side of said gasket

- remote from said inclined face, said sealing ring
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being of such dimension as to contact both the
bottom of said groove and the face of said other

member.
FRANK B. HUN'I'ER
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